[Antioxidants-induced rearrangements of actin cytoskeleton in 3T3 and 3T3-SV40 fibroblasts].
Effect of antioxidants on actin cytoskeleton in 3T3 fibroblasts and 3T3 fibroblasts transformed with SV40 virus (3T3-SV40 cells) was studied. Antioxidants used were as follows: N-acetyl-L-cysteine (NAC), (-)-2-oxo-4-thiazolidine-carboxylic acid (OTZ), and glutathione in the reduced form (GSH). Both NAC and OTZ are precursors of GSH in the cell, but, in contrast to NAC, OTZ reduces inside the cell forming L-cysteine. The presence of NAC (5-20 mM) in the culture medium of both cell types resulted in loosening of monolayer, fragmentation of stress fibers, and the appearance of amorphous actin structures. As 3T3-SV40 cells contain less actin stress fibers than 3T3 cells, the NAC-induced rearrangements of actin cytoskeleton were stronger in these cells than in 3T3 cells. In contrast to NAC, OTZ (10-20 mM) did not destroy monolayer and did not induce any visible disappearance of stress fibers either in 3T3 or 3T3-SV40 cells. However, in the presence of OTZ, amorphous actin-containing structures were observed in 3T3-SV40 cells. The effect of glutathione on both cell types was similar to that of NAC. The time required for GSH-induced alterations of actin cytoskeleton (about 5 h) was consistent with the increase in the intracellular level of reactive oxygen species (4 h after addition of GSH to the culture medium). Upon removal of the antioxidants from the medium, actin filament structures were reconstructed. However, within 24 h after withdrawal of NAC or GSH, only a partial reconstruction of stress fibers was observed in 3T3 cells. On the contrary, 3T3-SV40 cells demonstrated formation of well-structured actin fibers similar to normal fibroblasts. These results suggest that GSH can act as a pro-oxidant in the absence of oxidative stress.